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DETAILED ACTION 
Claim Rejections • 35 USC § 102 

1 The following is a quotation of tlie appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 12, 16, 17, 24, 25, 27 and 28 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Gysling et al. (US 6,732,575) (Hereafter referred to as Gysling). 

Gysling teaches: 

At least two strain sensors (column 5, lines 46-48; figure 30) attached onto an 
outer surface of a pipe (figure 30) at different axial locations along the pipe (column 5, 
lines 46-48; figure 30), each of the strain sensors providing a respective strain signal 
indicative of a pressure disturbance within the pipe at a corresponding axial position 
(column 20, lines .21 -25), each of the strain sensors comprising a piezoelectric film 
material (column 20, lines 21-25) having a pair of conductors disposed on opposing 
surfaces thereof in regard to claim 1; 

A piezoelectric film is attached to an outer surface of a pipe (column 20, lines 30- 
32; figure 30) in regard to claim 1 ; 

A signal processor (column 2, lines 41-43), responsive to strain signals, which 
provides a signal indicative of at least one parameter of a process flow flowing within a 
pipe (column 2, lines 41-43) in regard to claim 1; 

A piezoelectric film material extends around a substantial portion of the 
circumference of a pipe (column 18, lines 13-16) in regard to claim 12; 
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Strain signals are Indication of acoustic pressures propagating within a pipe 
(column 2, lines 41-43) in regard to claim 16; 

A parameter of a fluid is one of steam quality or "wetness", vapor/mass ratio, 
liquid/solid ratio, volumetric flow rate, mass flow rate, size of suspended particles, 
density, gas volume fraction, and enthalpy of the flow (steam quality; column 25, lines 
12-27) in regard to claim 17; 

Each sensor measures an acoustic pressure and provides a signal indicative of 
an acoustic noise within a pipe (column 2, lines 65 et seq; column 3, lines 1-8) in regard 
to claim 24; 

At least three strain sensors (figure 30) in regard to claim 25; 

Strain sensors are mounted to the outer surface of a pipe by an adhesive 
(column 20, lines 7-20) in regard to claim 27; 

And strain sensors include pressure sensors (column 20, lines 28-30) in regard 
to claim 28. 

Claim Rejections • 35 USC § 103 

2 The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3, 19, 20 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gysling in view of Gysling et al. (US 6,536,291 )(Hereafter referred to 
as Gysling2). 
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Gysling teaches: 

At least two strain sensors (column 5, lines 46-48; figure 30) attached onto an 
outer surface of a pipe (figure 30) at different axial locations along the pipe (column 5, 
lines 46-48; figure 30), each of the strain sensors providing a respective strain signal 
indicative of a pressure disturbance within the pipe at a corresponding axial position 
(column 20, lines 21-26), each of the strain sensors comprising a piezoelectric film 
material (column 20, lines 21-25) having a pair of conductors disposed on opposing 
surfaces thereof in regard to claim 1 ; 

A piezoelectric film is attached to an outer surface' of a pipe (column 20, lines 30- 
32; figure 30) in regard to claim 1; 

And a signal processor (column 2, lines 41-43), responsive to strain signals, 
which provides a signal indicative of at least one parameter of a process flow flowing 
within a pipe (column 2, lines 41-43) in regard to claim 1. 

Gysling is silent regarding: 

A process flow is one of a single-phase fluid and a multi-phase mixture 
in regard to claim 3; 

Strain signals are indication of vortical disturbances within the fluid flow in regard 
to claim 19; 

A parameter of a fluid is one of velocity of the process flow and the volumetric 
flow of the process fluid in regard to claim 20; 

And a signal processor determines the volumetric flow rate of a fluid flowing in a 
pipe in response to the velocity of the fluid in regard to claim 22. 
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Gysling2 teaches: 

A process flow is one of a single-phase fluid and a multi-phase mixture 
(colurtin 2, lines 51-54) In regard to claim 3; 

Strain signals are indication of vortical disturbances within the fluid flow 
(column 2, lines 29-38) in regard to claim 19; 

A parameter of the fluid is one of velocity of the process flow and the volumetric 
flow of the process fluid (column 2, lines 29-38) in regard to claim 20; 

And a signal processor determines the volumetric flow rate of a fluid flowing in a 
pipe in response to the velocity of the fluid (column 16, lines 34-37) in regard to claim 22. 

Regarding claim 3, it would have been obvious to one skilled in the art at the time 
of the instant invention to modify the teaching of Gysling of strain sensors providing a 
respective strain signal indicative of a pressure disturbance within a pipe with the 
teaching of Gysling2 of a process flow is one of a multi-phase mixture because strain 
sensors providing a respective strain signal indicative of a pressure disturbance within a 
pipe would have been used to determine a flow rate of the fluid. 

Regarding claims 19 and 20, it would have been obvious to one skilled in the art 
at the time of the instant invention to modify the teaching of Gysling of strain sensors 
providing a respective strain signal indicative of a pressure disturbance within a pipe 
with the teaching of Gysling2 of measuring unsteady (or dynamic or ac) pressures and 
extracting the pressure signal indicative of a vortical pressure (or flow) field (or 
. perturbation) because the vortical pressure field would have been used to determine a 
convection velocity by cross-correlation techniques, such convection velocity being 
proportional (or approximately equal to) the flow rate of the fluid. 
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Regarding claim 22, it would have been obvious to one skilled in the art at the 
time of the instant invention to modify the teaching of Gysling of strain sensors 
providing a respective strain signal indicative of a pressure disturbance within a pipe 
with the teaching of Gysling2 of a signal processor determines the volumetric flow rate 
of a fluid flowing in a pipe in response to the velocity of the fluid because vortical flow 
disturbances are coherent dynamic conditions that would have occurred in a flow which 
substantially decay over a predetermined distance and flow at or near average fluid 
flow velocity and in general, would have been distributed throughout the flow. 
Therefore, vortical flow fields (and the associated pressure disturbance) convect at or 
near mean flow velocity. 

Allowable Subject Matter 

3 Claims 9, 11, 13-15, 18, 21 and 23 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

The following is an examiner's statement of reasons for allowance: 
Claim 9 recites, in part, "the piezoelectric film material includes at least one of 
polyvinylchlorine fluoride (PDVF), polymer film and flexible PZT". This feature in 
combination with the remaining claimed structure avoids the prior art of record. 

Claim 1 1 recites, in part, "each of the pairs of the conductors is a coating of silver 
ink". This feature in combination with the remaining claimed structure avoids the prior 
art of record. 

Claim 13 recites, in part, "the piezoelectric film material has a thickness greater 
than 8 mm". This feature in combination with the remaining claimed structure avoids 
the prior art of record. 
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Claim 14 recites, in part, "the piezoelectric film material has a thickness between 
8 mm and 120 mm". This feature in combination with the remaining claimed structure 
avoids the prior art of record. 

Claim 15 recites, in part, "electrical insulator between the piezoelectric film 
material and the pipe". This feature in combination with the remaining claimed 
structure avoids the prior art of record. 

Claim 18 recites, in part, "the signal processor determines the slope of an 
acoustic ridge in the k-w plane to determine a parameter of the process flow flowing in 
the pipe". This feature in combination with the remaining claimed structure avoids the 
prior art of record. 

Claim 21 recites, in part, "the signal processor determines the slope of a 
cdnvective ridge in the k-w plane to determine the velocity of the fluid flowing in the 
pipe". This feature in combination with the remaining claimed structure avoids the prior 
art of record. 

Claim 23 recites, in part, "signal processor generates a flow velocity signal 
indicative of the velocity of the fluid flowing within the pipe by cross-correlating the strain 
signals". This feature in combination with the remaining claimed structure avoids the 
prior art of record. 

It is these limitations, which are not found, taught or suggested in the prior art of 
record, and are recited in the claimed combination that makes these claims allowable 
over the prior art. 
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Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Response to Amendment 

4 Applicant amendment overcomes §1 01 rejection of claims 1 , 9 and 1 1-25 and the 
rejection is v^^ithdrawn. 

Applicant amendment overcomes objection to claim 1 1 and the objection is 

withdrawn. 

Response to Arguments 

5 Applicant's arguments with respect to claims 1-27 have been considered but are 
moot in view of the new grounds of rejection. 

Conclusion 

6 Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Douglas N. Washburn whose telephone number is (571) 
272-2284. The examiner can nonnally be reached on Monday through Thursday 6:30 
AM -4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John E. Barlow can be reached on (571) 272-2269. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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